Local inhibition modulates odor-evoked synchronization of glomerulus-specific output neurons.
At the first stage of olfactory processing in the brain, synchronous firing across glomeruli may help to temporally bind multiple and spatially distributed input streams activated by a given odor. This hypothesis, however, has never been tested in an organism in which the odor-tuning properties of several spatially identifiable glomeruli are known. Using the sphinx moth, an insect that meets these specific criteria, we recorded odor-evoked responses simultaneously from pairs of projection neurons (PNs) innervating the same or different glomeruli in the macroglomerular complex (MGC), which is involved in processing pheromonal information. PNs that branched in the same glomerulus and were activated by the same pheromone component also showed the strongest coincident responses to each odor pulse. Glomerulus-specific PN pairs were also inhibited by the pheromone component that selectively activated PNs in the neighboring glomerulus, and about 70% of all intraglomerular pairs showed increased synchronization when stimulated with a mixture of the two odorants. Thus, when two adjacent glomeruli receive their inputs simultaneously, the temporal tuning of output from each glomerulus is enhanced by reciprocal and inhibitory interglomerular interactions.